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MODULE D – PRE-OPERATIONAL TESTING PLAN 


GSDT TAB: WELCOME 


Proposed Pre-Operational Testing Schedule 


A Pre-Operational Testing Schedule will be submitted to the UIC Program Director 30 days prior 


to any scheduled testing operations. Notice of any other scheduled testing will also be provided 30 


days in advance of any tests. 


Please Note: The “Pre-Operational Testing Plan” technical report and associated figures, tables, 


and appendices, has been submitted as Confidential Business Information (CBI). This document 


has been submitted to meet the requirements of the “Welcome” tab in Module D of the Geologic 


Sequestration Data Tool (GSDT). 












 


Class VI UIC Pre-Operational Testing 


This submission is for: 


      Project ID:    R06-LA-0005  


      Project Name:    CCS1 - Wilcox  


      Current Project Phase:    Pre-Injection Prior to Construction  


Proposed Pre-Operational Testing: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0005/Phase1-PreConstruction/PreOpTest-11-02-


2022-0821/Pre--Operational--Testing--Plan--Redacted.pdf 


Proposed Pre-Operational Testing Schedule: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0005/Phase1-PreConstruction/PreOpTest-


11-02-2022-0821/Pre--Operational--Testing--Schedule--Redacted.pdf 


State Pre-Operational Test Results: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0005/Phase1-PreConstruction/PreOpTest-11-02-


2022-0821/State--Pre--Operational--Test--Results.pdf 


 


Well and Cement Logs 


1. Number of Wells Tested: 1 


        Well #1 


                Well Location:  -999   Latitude  -999   Longitude    Well Name: -999 


                Select Well and Cement Logs and Tests Conducted Under the Pre-Operational Testing Program: 


                During Drilling:    Deviation Checks 


                      Before Installation of Surface Casing:    Resistivity   Spontaneous Potential   Caliper 


                      After Installation of Surface Casing:    Cement Bond   Variable Density Log   Temperature Log 


                      Before Installation of Long String Casing:    Resistivity   Spontaneous Potential   Porosity   Caliper   Gamma Ray   Fracture Finder Logs 


                      After Installation of Long String Casing:    Cement Bond   Variable Density Log   Temperature Log 


 


MITs 


1. Number of Wells Tested: 1 


        Well #1 


                Well Location:  -999   Latitude  -999   Longitude    Well Name: -999 


                Select the Test(s) Conducted to Demonstrate Internal and External Mechanical Integrity:     Pressure Test with Liquid or Gas   Temperature Log   Noise Log   Casing


Inspection Log 


 


Core Analyses 


1. Number of Cores Tested: 1 


        Core #1 


                Whole Core   Core ID: -999 


                Core Location:  -999   Latitude  -999   Longitude    Well Name: -999 


                Elevations Specified By: Entered Values 


                      Elevations: Core Top: -999 ft   Core Bottom: -999 ft   Elevations Relative To: -999 


                Formations Captured in Core: -999 


                Select All Properties/Tests Included in Uploaded Reports: 


                      Total Porosity   Diffuse Porosity   Horizontal Permeability   Vertical Permeability   Fluid Saturation   Residual Aqueous Saturation   Residual Gas


Saturation   Relative Gas Permeability   Relative Aqueous Permeability 


                      Bulk Compressibility   Pore Compressibility   Lithology   Rock/Soil Types   Rock Strength   Ductility   Elastic Properties (e.g. Young's Modulus, Poisson's Ratio) 


 


Formation Characterization 


1a. Number of Geologic Formations (or Distinct Units/Zones) within the Injection Zone: 1 


        Injection Formation #1 


                Formation/Zone Name: -999 


                Select Properties Measured:    Fluid Temperature   pH   Conductivity   Reservoir Pressure   Static Fluid Level   Fracture Pressure 


1b. Number of Geologic Formations (or Distinct Units/Zones) within the Confining Zone: 0 


 


Injection Well Testing 


1. Number of Wells Tested: 1 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0005/Phase1-PreConstruction/PreOpTest-11-02-2022-0821/Pre--Operational--Testing--Schedule--Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0005/Phase1-PreConstruction/PreOpTest-11-02-2022-0821/Pre--Operational--Testing--Schedule--Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0005/Phase1-PreConstruction/PreOpTest-11-02-2022-0821/State--Pre--Operational--Test--Results.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0005/Phase1-PreConstruction/PreOpTest-11-02-2022-0821/State--Pre--Operational--Test--Results.pdf





        Well #1 


                Well Location:  -999   Latitude  -999   Longitude    Well Name: -999 


                Select Injection Well Tests Conducted:    Pressure Fall-Off Test   Pump Test   Injectivity Test 


 


Complete Submission 


Authorized submission made by: Tracy Evans 


For confirmation a read-only copy of your submission will be emailed to:    njones@capturepointsolutions.com 
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D. Pre-Operational Testing and Logging Plan 


1.0    FACILITY INFORMATION 


Facility Information 


Facility name:  Rapides One CCS Site 


•   


   


   


   


   


   


 


Facility contact:  Ronald T. Evans, tevans@capturepointllc.com 
1101 Central Expy S, Suite 150, Allen TX 75013 
832-300-8225 


Well location:   Rapides Parish, Louisiana 


 


•    
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1.1   INTRODCUTION 


The testing activities at the Rapides One Parish CCS site described in this attachment are restricted 


to the pre-injection phase.  Testing and monitoring activities during the injection and post-injection 


phases are described in the “Testing and Monitoring Plan”, along with other non-well related pre-


injection baseline activities such as geochemical monitoring. 


CapturePoint Solutions, LLC plans to drill an initial stratigraphic test well that will be logged, 


cored, fluid samples collected, and formation hydrogeological characteristics evaluated. The 


purpose of this test well is to better characterize the local geology and provide data for areas with 


uncertainties. This well will then be completed for use as an injection well and mechanical integrity 


will be verified. Details on this well are provided in Section 3.0 of this plan. 


Site specific information will also be collected during the drilling and installation of the injection 


wells. CapturePoint Solutions, LLC has designed this project using a total of 6 injection wells, 


using 3 injection intervals. All injection wells will follow the 40 CFR 146.87(a), (b), (c), and (d) 


standards for logging and testing requirements. Coring will be developed based upon well spatial 


variability, core recovery, and core quality as each well is drilled.  All wells will demonstrate 


mechanical integrity prior to authorization to injection. The data acquisition obtained in this 


strategy plan will be used to update and validate the “Area of Review and Corrective Action Plan”, 


to define and reduce uncertainties with the site characterization, revise the “Testing and 


Monitoring Plan”, and determine final operational procedures and limits. 


This Pre-Operational Logging and Testing strategy has been developed based upon the needs and 


requirements for the Injection Wells (Section 2.0) and for the in-zone monitoring well (Section 


3.0). 
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2.0    INJECTION WELLS – TESTING STRATEGY 


The following tests and logs will be conducted during drilling, casing installation, and after casing 


installation in accordance with the testing required under 40 CFR 146.87(a), (b), (c), and (d). The 


tests and procedures are described below and in the Proposed Injection Well Construction 


Information section of the Project Narrative (Module A). Borehole diagrams for the injection wells 


are detailed in the Well Construction Plan. 


All logging and well testing operations will be submitted to the UIC Director 30 days prior to 


commencing the operations. The UIC director will be provided the opportunity to witness all 


operations for the Injection Wells per the 40 CFR 146.87(f) standard. 


2.1   DEVIATION CHECKS 


Six injection wells will be drilled at the Rapides Parish site.  


  The wells are 


planned to be installed as vertical completions. Deviation measurements will be collected at 


sufficiently frequent intervals during the drilling to develop robust deviation surveys.  


2.2   LOGGING PROGRAM 


The logging program will cover open hole and cased hole for all drilling stages of the injection 


wells.  The logging program will meet all requirements set forth by the EPA Class VI standards 


and will be used to determine in-situ formation properties such as: thickness, porosity, 


permeability, lithology, formation fluid salinity and reservoir pressure [per 40 CFR 146.87]. 


A detailed mud logging program will be developed based upon the target depths for each injection 


well. Cuttings will be caught from surface to total depth, with increased interval samples through 


the proposed injection intervals. Gas sampling will also be employed and correlated across the 


cuttings and drilling for onsite analysis.  
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2.2.3   Analysis and Reporting 


After the open and cased hole logging has been completed, CapturePoint Solutions, LLC will 


prepare an interpretation of all the reports prepared by a knowledgeable log analyst [per 40 CFR 


146.87(a)]. The report will include:  


• The date and time of each test, the data of wellbore completion, and the data of installation 


of all casings and types of cements. 


• Chart (graphical) results of each log and any supplemental data. 


• The name of the logging company and log analyst and information on their qualifications. 


• Interpretation of the well logs by the log analyst, including any assumptions, determination 


of porosity, permeability, lithology, thickness, depth, and formation fluid salinity of 


relevant geologic formations; and 


• Any changes in interpretation of site stratigraphy based on formation testing logs.  


 


Reports will be submitted to the authorized regulatory UIC Director. 


 


2.3   CORE PROGRAM 


Petrophysics is used in building a model, which is impacted by the amount of core data that is used 


to correlate properties with the log results. CapturePoint Solutions, LLC has developed a coring 


program to meet the standards outlined in 40 CFR 146.87(b).  


A detailed coring program for whole core that is to be collected from the confining and injection 


zones has been developed for the proposed Rapides One CCS Site (Table 3), core will be collected 


from  This plan also includes the collection of  


. Whole core collected from these wells should be representative 


of the primary confining and injection zone conditions within the AoR. The goal is to collect 


between 1,000 and 1,500 feet of whole core representative of the primary confining layer and the 


three injection zones. The site characterization indicates low dip rates, no structural impacts, and 


no faulting.  
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2.3.2 Reporting 


CapturePoint Solutions, LLC will submit a report prepared by a log analyst the details on the core 


results [per 40 CFR 146.87(b)].  It will include information on collection and testing method, 


specifics on the samples and calibration of instrumentation as appropriate, results in tabular or 


graphic form, and photographs as appropriate. The report will be submitted to the UIC Director. 


2.4   FORMATION PRESSURE AND FLUID SAMPLING 


Formation brines will be collected within and for each of the three injection zones (Sparta, Upper 


Wilcox, and Lower Wilcox) using a wireline reservoir sampling tool and then tested for 


temperature, pH, conductivity, and static fluid pressures [per 40 CFR 146.87 (c)].  


Fluids will be sent to a certified laboratory (to be determined) for determination of the physical 


and chemical properties of the formation fluids.  Drilling mud contamination will be considered 


but expected to be low. Results from the gathered fluid analysis will be used to assess compatibility 


of the injected CO2 with the formation fluid(s). 


Additionally, initial downhole pressure conditions for each injection interval will be collected 


during the drilling and completion of the injection wells. Measurements will be collected using 


wireline gauges and sensors. The collected information will be used to assess injection rates and 


volumes. Details of the formation tests are in Table 8. Pressures will be collected from each 


injection wells for their prospective injection interval. 


2.4.1  Analysis 


Geochemical testing will be performed on all fluids collected from each injection intervals to 


determine physical and chemical properties. Table 5 shows the parameters to be employed and 


measured.  


  











Plan revision number: Version 1.0 


Plan revision date: 5/17/2022 


 


Testing and Monitoring Plan for Rapides One CCS Site 


Permit Number: LA-0005   Page 12 of 22 


  


 


• If the sample was pumped, flow rate, type of pump, location of the pump, and 


geochemical. modeling results indicating the likely geochemical makeup of the fluids 


at downhole conditions. 


• Data for field measurements (pH, conductivity, temperature, pressure)   


• Laboratory results, including quality assurance samples; and 


• Notes on any anomalous data. 


Reports will be submitted to the authorized regulatory UIC Director. 


2.5   Fracture pressure 


The fracture pressure of the confining and injection zones must be determined or calculated per 40 


CFR 146.87(d)(1). This information is used (along with pore pressures in the injection zone) to 


determine appropriate injection pressures for the wells. CapturePoint Solutions, LLC will utilize 


density logs run in each well to determine the vertical stress (Sv). This will be in conjunction with 


the fracture finder logs (image logs) that will identify any borehole breakouts or fractures. 


Reservoir pressure and fracture pressure will also be determined from step-rate injection test(s) 


and core analysis. This information will be used to verify injection rates and pressures with respect 


to the determined fracture pressure of the injection zone(s). Using a pressure gradient of 0.75 psi/ft 


and a depth of 4,645 feet, the calculated fracture pressure for the Sparta (uppermost injection zone) 


is 3,495 psi. Calculation of the estimated fracture gradient and pressure is noted in Section 2.5.4.2 


in Site Characterization. 


2.6   Demonstrtion of Injection Well Mechanical Integrity  


Below is a summary of the Mechanical Integrity Tests (MITs) to be performed on the injection 


wells at the Rapides Parish CCS site, after installation and prior to commencing CO2 injection 


operations. Tests conducted to ensure mechanical integrity of the wells are described in Table 6. 


The tests will include a pressure test using fluid or gas to ensure there are no leaks in the well. 


Additionally, a tracer survey or noise log will be run to ensure there is no movement of fluid behind 


pipe. The purpose of these tests is to ensure that the well’s mechanical integrity is sound and that 


there is no migration of formation fluid along the wellbore. If a well fails to demonstrate 
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well may have lost its integrity. Continuous monitoring of the annulus system will be reviewed to 


identify if there are any data that may lead to a potential leak and assist in diagnosing potential 


issues with the annulus.  


2.7 Formation Testing 


Before injection can begin, a hydrogeologic test must be done in the injection well.  Potential tests 


are a pressure fall-off test and an injectivity test.  Inputs for the test are porosity, permeability, and 


connectivity, which will have already been measured during the initial site characterization.  After 


the casing is cemented and formation is perforated, a straddle packer will be set in the well within 


the cased hole and prior to performing the tests.  


The following sections outline the potential steps associated for each test. Please note, well 


specific tests will be designed based upon final completion and injection interval. These will be 


designed and submitted to EPA or the regulatory UIC Director 30 days prior to performing the 


procedures. 


2.7.1 Ambient Pressure Fall-off Testing 


A short-term injection/fall-off test will be performed to analyze reservoir permeability, determine 


injection potential, and evaluate skin damage (completion efficiency) of the wellbore for each well 


after construction and prior to injection [per 40 CFR 146.87(e)(1)].  The initial test will provide a 


baseline standard for each well to measures the effects of CO2 injection into the near wellbore.  


A fall-off test is conducted by a long period of injection, followed by a long period of well shut in. 


Pressures are monitored prior to injection, during injection, and the observed drop of time period 


until the formation reaches the initial static pressures. The test will be designed in accordance with 


the “USEPA Region 6 UIC Pressure Fall-off Testing Guidance (Third Revision – August 8, 2002)”. 


The wells will be shut-in for a sufficient period to allow for static conditions (i.e no injection prior 


to test).  Two gauges will be installed downhole at a pre-determined depth for each injection 


interval to obtain the initial bottomhole pressure at static conditions. 
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After collection of static pressures, continuous injection will occur at a steady pre-defined rate for 


an acceptable duration to produce a measurable pressure transient that will produce a fall-off test 


for each injection interval. The gauges downhole will monitor the flowing bottomhole pressures. 


The well will be shut-in at the wellhead (to minimize wellbore storage effects). The pressure fall-


off will be monitored until the well reaches radial flow (pressure response for the reservoir) and a 


final bottomhole pressure is measured. Note, no injection will occur from offset wells during the 


pressure fall-off tests. The injection will be isolated to the well and interval that is actively being 


tested. 


In performing a fall-off test analysis, a series of plots and calculations will be prepared to QA/QC 


the test, identify flow regimes, and determine well completion and reservoir parameters.  It will 


also be used to compare formation characteristics such as transmissivity and skin factor of the near 


wellbore for changes over time. Skin effects due to drilling and completion (possible damage from 


perforation) will be assessed for the wells injectivity and potential well cleanouts in the future. 


These tests can also measure drops in pressure due to potential damage/leakage over time. In CO2, 


it is anticipated that pressure drops may indicate multiple fluid phases.  The analysis will be 


designed to consider all parameters. 


Reports will be submitted to the EPA within 30 days of the test [40 CFR 146.91 (e) and 146.91 


(b)(3)].  


2.7.2 Step-Rate Test 


A Step-rate test will used to determine the Maximum Surface Injection Pressure (MASIP), which 


should be less than (90 percent) the measured fracture closure pressure of the injection interval.  


A step-rate test will be developed for each well and their specific injection interval completion. 


Injection rates will be developed to span the initial pressures (minimum rate) and an estimated 


fracture pressure (maximum rate). 


Fluid will be injected in steps, plotting the injection pressure versus the injection rate 


(unconsolidated formations may require a tubing/packer setup).   Injection will be held constant 


for each step for equal length of time. Injection steps will be designed with a minimum of 5 steps 
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with 20 percent rate increases. However, injection steps will be tailored to each well to optimize 


data collection and may result in more steps and a lower percent increase over time. 


Rates and pressures will be recorded downhole and at surface.  Injection rates and pressures will 


be plotted at the end of each step and analyzed for either a constant slope or a decrease in slope 


(which identifies when the formation fractures and loses the pressure held). In general, the test 


procedure will be as follows:  


1. Shut-in well for a period such that bottom hole pressure has stabilized 


2. Inject at successively higher rates. Each injection period should last for the same amount 


of time. Each injection rate and corresponding pressure response will be recorded using a 


pressure gauge at the wellhead. The recorded surface pressure readings shall be adjusted 


to account for friction loss. 


3. Injection rates should be controlled with a constant flow regulator that has been tested prior 


to use 


4. Flow rates should be measured with a calibrated turbine flowmeter and recorded 


5. Measure bottomhole pressure with a down hole pressure bomb. 


6. A plot of injection rates and corresponding stabilized pressure values are to be plotted 


graphically represented by a constant slope and extended to a point at which the formation 


fracture pressure is reached. 


7. Stop injection and allow the pressure to bleed off into the injection zone and stabilize. 


Record the instantaneous shut-in pressure drop (ISIP). The ISIP is the minimum pressure 


required to hold open a fracture in the well 


8. If a fracture pressure is not obtained at the maximum test injection pressure results may 


indicate that the formation is accepting fluids without fracturing. 


 


Reports will be submitted to the EPA within 30 days of the test [40 CFR 146.91 (e) and 146.91 


(b)(3)].  
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3.0 MONITORING WELL – TESTING STRATEGY 


CapturePoint Solutions, LLC plans to drill an in-zone monitoring well fitted with a casing 


conveyed DTS/DAS fiber-optic pressure and temperature sensor array capable of and designed to 


simultaneously monitor pressure and temperature in all three injection zones.  This well will also 


be used to measure and verify the site characterization properties for the Confining and Injection 


Zones.  


 


Although EPA does not require the same level of testing for monitoring wells, CapturePoint 


Solutions, LLC has developed a strategy to assist in reducing uncertainties and insufficient data 


and help establish baseline parameters. The following sections provide information on the logging 


and testing program for the in-zone monitoring well. 


 


The test well will be designed and constructed in a manner that permits testing and the use of 


downhole tools and workover equipment within the well casing, that the well’s mechanical 


integrity can be assessed. Open and cased hole logging and formation testing will occur in phases 


depending on the final well design. 


3.1   Deviation Checks 


The in-zone monitoring well will be drilled approximately 1 mile north northeast of the proposed 


injection site (Figure 2-22 in Site Characterization). The well is planned as a vertical drilling and 


completion, with minimum to no deviations.  Measurements will be conducted performed at 


sufficiently frequent intervals during the drilling of each phase.  


3.2   Logging Program 


The logging program has been designed to optimize site characterization across the confining and 


injection zones. The logging suite is similar to those to be performed for the Injection Wells 


(Section 2.2 and Table 8) and will be comprised of a combination of the following logging run 


types. Note: this table is not comprehensive but is an example of logs that CapturePoint, LLC may 
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A successful pressure test will “PASS” if the pressure holds. IF the test isn’t able to hold pressure 


for a selected time period, then the test will be considered a “FAIL” and the construction of the 


well may have lost its integrity. Continuous monitoring of the annulus system will be reviewed to 


identify if there are any data that may lead to a potential leak and assist in diagnosing potential 


issues with the annulus.  


 









